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Otic and nasal structures in brain cooling system
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B

rain is protected from thermal damage by a so-called radiator system: brain cooling system. As brain gets hotter, the veins of this
radiator system bring in cool blood from the evaporating surfaces of skin and craniofacial cavities. Nasal cavity, paranasal sinuses,
tympanic cavity and certain parts of head, skin are the major components of this system. The cooling occurs through evaporation of
mucus or sweat, and the transfer of the cool venous blood to the brain. Therefore washing or wetting these surfaces of the head (face,
mouth, nose, scalp, nape and ears) a number of times help the brain to remain cool throughout the day. In hot climates as in Africa,
craniofacial features such as thick everted lips, broader nasal cavity and bigger paranasal sinuses provide more evaporating surfaces
for an effective brain cooling. These geographic variations are due to direct environmental effects which, over many generations,
became inherited. Epigenetic inheritance system is a genetic regulatory mechanism that allows humans to maintain extraordinarily
stable patterns of gene expression over many generations. It enables organisms to acquire and transmit different phenotypes to the
next generation. In this system, heritable changes occur in gene expression that is not encoded in the DNA sequence itself in the germ
cells (oocytes). Epigenetic modifications of DNA include covalent modifications of bases in the DNA and of amino acid residues
in the histones. But inheritance of adaptive changes is limited to embryonic neural crest derivatives such as craniofacial tissues and
melanocytes, and species-to-species evolution seems unlikely.
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